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The  following  summary  was  prepared  from  the  audio  tape  of  the  session  by  the  staff  at  the 
NASA  Center  for  AeroSpace  Information  (CASI)  and  reviewed  by  the  speakers.  The  summary 
is  intended  to  give  the  substance  of  the  presentations  and  does  not  attempt  to  report  on  either  the 
panel  discussion  or  the  comments  from  the  audieitce. 
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Introductions  Jim  Erwin  established  one  of  the  goals  of 

today's  conference  as  determining  the  ongoing  role  of 
controlled  vocabulary  in  information  retrieval.  He 
anticipated  that  the  meeting  would  help  to  clearly 
delineate  where  we  were  in  the  area  of  information 
retrieval  and  allow  us  to  determine  how  we  measure 
up  against  the  state  of  the  art 

Dr.  Hill  noted  that  one  of  the  purposes  of  the 
conference  was  to  establish  a  dialog  among  the 
participants  on  the  complex  topic  of  controlled 
vocabularies  and  their  place  as  retrieval  tools  in  a  free 
text  envirotunent 

To  illustrate  the  dlfHculties  that  can  result  from 
a  lack  of  a  controlled  vocabulary.  Dr.  Fidel  discussed  a 
search  for  tte  subject  of  exposures  to  substances  or 
conditions  that  are  a  risk  to  health  by  using  the  phrase 
"exposure  assessment  methodology"  (see  viewgtaphs  1 
and  2).  The  aim  of  the  search  was  to  find  irtformation 
about  measurement  techniques.  The  difficulty  is  that 
each  word  in  the  phrase  is  so  common  that,  if  you  ran 
a  search  using  the  words  only,  you  would  get  a  great 
many  citations  on  a  variety  of  subjects  (see  viewgraph 
3).  The  ambiguity  inherent  in  the  individual  words  is 
matched  by  the  ambiguity  of  the  phrase  itself.  In  order 
to  insure  broad  recall  of  relevant  records,  the  searcher 
needs  to  generate  a  set  of  synonyms  for  each  concept 
Synonyms  include  the  words  that  people  actually  use 
in  practice  wivm  they  talk  about  a  particular  concept 
Thus,  an  effective  list  of  synonyms  will  include  words 
sharing  the  same  meaning  as  well  as  associated  terms 
generated  by  tlm  searcher  out  of  her  knowledge  of 
real-life  linguistic  behavior. 

Terms  and  concepts  This  example  of  searching  for  the  subject 

"exposure  assessment  methodology"  illustrates  the 
differeiwes  between  free  text  (or  even  full  text) 


Retrieval;  Free  Text, 

Full  Text,  and 
Controlled  Vocabularies. 
Dr.  Raya  Fidel 


1 


NASA  STI  Program  Coordinating  Council  Meeting,  April  22,  1993 


Information  Retrieval:  The  Role  of  Controlled  Vocabularies 


searching  and  the  use  of  controlled  vocabularies 
(thesaurus  terms).  The  searcher  needed  to  find  records 
that  were  relevant  to  the  topic.  In  a  free  text 
environment  without  benefit  of  a  controlled 
vocabulary,  all  that  she  had  to  search  with  were 
natural  language  terras  from  the  docuraents  or  records. 
She  did  not  have  the  benefit  of  controlled  vocabulary 
where  terminology  for  concepts  had  been  standardized. 
She  could  not  search  with  concepts.  Sc,  she  made  up 
the  appropriate  concepts  for  that  particular  search  and 
tried  to  generate  terras  that  matched  those  concepts  to 
get  at  the  information  that  she  wanted.  This 
approximates  what  is  done  when  indexing  with  a 
controlled  vocabulary.  The  indexer  identifies  concepts 
based  on  a  reading  of  the  material  and  then  chooses 
the  appropriate  words  (descriptors)  from  the  controlled 
vocabulary  (the  thesaurus)  to  represent  those  concepts 
(see  viewgraph  4). 

Need  for  controlled  Why  should  we  create  these  controlled 

vocabularies  vocabularies  beforehand  and  use  them  in  indexing? 

One  of  the  great  values  of  controlled  vocabularies  is 
that  they  make  implicit  concepts  explicit  through 
hierarchical  relationships  between  terms.  These 
relationships  between  broad  terms  and  narrow  terms 
cannot  be  derived  from  an  analysis  of  free  text.  They 
roust  be  intellectual  constructs.  We  have  terminological 
control  and  content  analysis  through  indexing.  We 
need  a  controlled  vocabulary  if  we  want  to  retrieve 
concepts  that  can  be  represented  in  various  ways,  or 
infem^,  in  free  text. 

Cost  versus  effectiveness  Are  controlled  vocabularies  cost-effective?  Free 

text  advocates  argue  that  they  are  not  cost-effective. 
Some  studies  found  that  free  text  and  controlled 
vocabulary  searching  have  the  same  results.  Other 
studies  have  found  that  one  or  the  other  of  the 
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methods  were  more  effective.  Most  of  the  studies 
were  flawed;  the  question  has  not  been  answered. 

Retrieval  effectiveness:  A  renewed  interest  in  retrieval  techniques  and 

Review  of  retrieval  the  differences  among  them  resurfaced  with  the  advent 

studii's  of  full  text  searching.  There  were  conflicting  results 

from  studies  comparing  full  text  searches  with 
controlled  vocabulary  searches.  A  study  (Tenopir, 

1985)  using  the  Harvard  Business  Review  Online 
database,  reported  on  a  controlled  experiment  in  which 
31  requests  were  searched  in  four  different  formats: 
only  the  text,  only  the  title,  only  the  abstract,  and  only 
the  descriptors.  Results  indicated  that  full  text  searches 
retrieved  more  than  the  other  methods,  yielding  high 
recall,  but  with  low  precision.  The  controlled 
vocabulary  perform»l  better  than  free  text  if  one  didn't 
look  at  the  full  text,  but  only  at  the  titles  and  abstracts. 
The  conclusion  of  the  study  was  that  a  combination  of 
controlled  vocabulary  with  a  full  text  search  technique 
gives  the  best  results,  since  the  controlled  vocabulary 
compensates  for  the  imprecision  of  the  full  text  search. 

Recall  capability  In  a  study  (McKinin  et  al.,  1990),  100 

questions  generated  by  people  that  came  into  the 
library  asking  for  literature  searches  were  searched 
using  two  full  text  databases.  Although  the  searches 
resulted  in  high  recall,  it  was  found  that  using  the 
controlled  vocabulary  found  some  articles  that  were 
missed  by  the  full  text  searches.  Why  were  they 
missed?  In  25%  of  the  cases,  it  was  because  the 
concepts  were  not  explicit  in  the  text  In  33%  of  the 
cases,  failure  to  capture  a  document  was  because  the 
searchers  did  not  use  enough  synonyms.  Thus,  in  58% 
of  the  cases,  the  failures  could  have  been  avoided  by 
the  use  of  a  controlled  vocabulary. 
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Precision  and  recall  An  earlier  study  (Blair  &  Maron,  1985) 

found  that  when  you  have  a  very  large  full  text 
database,  you  get  very  poor  retrieval  using  free  text 
searching.  In  this  study,  using  a  40,000  document 
database  and  360,000  pages  of  text,  legal 
paraprofessionals  with  search  experience  searched  51 
questions.  Results  indicated  high  precision  (79%),  but 
low  recall  (20%),  a  counter-intuitive  result  Low  recall 
resulted,  in  part,  from  the  drawbacks  that  are  inherent 
in  full  text  searching  without  a  controlled  vocabulary: 
the  concepts  that  were  being  searched  had  different 
terms  attached  to  them.  Accidents,  for  example,  were 
variously  referred  to  as  events,  incidents,  situations, 
problems,  difficulties,  etc. 

In  the  last  study  cited  (Fidel,  1992),  47 
searchers  were  observ^  as  they  performed  their 
searches.  They  were  asked  to  think  aloud,  reflecting  on 
their  reasons  for  making  various  decisions.  Dr.  Fidel 
also  interviewed  each  searcher.  It  was  found  that  the 
decision  whether  to  use  a  free  text  search  term  or  a 
controlled  vocabulary  search  term  depended  on  the 
specific  situation.  If  the  term  was  a  common  one,  it 
was  best  to  use  descriptors.  If  the  term  was  well- 
defined  and  recall  was  not  important  (the  client  simply 
wanted  to  get  some  articles),  then  free  text  was  used. 

Conclusion  The  overall  conclusion  drawn  from  a  review  of 

these  studies  was  that  full  text  searching  can  by  no 
means  replace  the  use  of  a  controlled  vocabulary.  The 
ideal  search  environment  is  one  in  which  a  controlled 
vocabulary  complemented  a  free  text  search  capability. 

Thesaurus  Standards  Dr.  Weinberg  analyzed  the  various  structures  of 

and  Practicalities  thesauri  and  their  display  in  print  and  online,  early 

Dr.  Bella  Hass  Weinberg  making  the  point  that  Oven  was  not  one  standard  or 


When  to  use  free  text 
and/or  controlled 
vocabularies 


4 


NASA  STI  Program  Coordinating  Council  Meeting,  April  22.  1993 


Information  Retrieval:  The  Role  of  Controlled  Vocabularies 


correct  structure  for  thesauri.  Chosen  for  comparison 
were  four  thesauri  produced  by  government  agencies 
that  participated  in  the  following  panel  disctission:  the 
National  Aeronautics  and  Space  Administration 
(NASA),  the  National  Library  of  Medicine  (NLM),  the 
Elepartment  of  Defense  (DoD),  and  the  Department  of 
Energy  (DOE).  The  structures  of  the  thesauri  are 
varied  and  complex,  a  situation  that  contributes  to  a 
lack  of  utilization.  Using  viewgraphs  to  illustrate  the 
hierarchical  arrangement  of  terms,  the  thesauri  were 
presented  in  order  of  increasing  complexity  of 
structure;  the  I>efense  Technical  Information  Center 
Thesaurus  (see  viewgraphs  5-9),  the  Department  of 
Eneigy's  International  ^ergy  Subject  Tliesaurus  (see 
viewgraphs  10-13),  the  NASA  Hiesaurus  (see 
viewgraphs  14-23),  and  the  National  Library  of 
Medicine's  Medical  Subject  Headings  (MeSH)  (see 
viewgraphs  24-31).  Comparisons  and  contrasts  were 
made  among  such  thesaurus  features  as  the  structure  of 
broader  and  narrower  terms,  the  presence  or  absence 
of  related  terms,  and  levels  of  hierarchy. 

Analysis  of  four  thesauri  Specifically,  Dr.  Weinberg  analyzed  in  some 

detail  the  following  aspects  of  the  four  thesauri  (see 
viewgraph  32) :  the  primary  alphabetic  sequence,  the 
dictionary,  the  concordance  of  all  words,  and  the 
classified  display.  Again,  the  overriding  point  was  how 
confusing  thesauri  can  be  to  users. 

Alphabetic  sequence  In  the  DOE  thesaurus,  the  primary  alphabetic 

sequence  is  called  Subject  Thesaurus;  in  DTIC  it  is 
called  Posting  Terms;  in  MeSH,  Aimotated  Alphabetic 
list;  and  in  the  NASA  Thesaurus,  Hierarchical  Listing. 


Dictionary  Dictionary  functions  are  also  variously 

accomplished.  In  the  DOE  thesaurus,  some  definitions 
are  within  the  alphabetic  sequence,  with  a  tag.  In 
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DTIC,  there  are  some  definitions,  without  a  tag.  MeSH 
includes  some  lexical  information  within  scope  notes. 

NASA  carries  the  definitions  in  a  separate  volume. 

Concordance  DOE  has  no  concordance.  DTIC  calls  its 

concordance  Key  Words  Out  of  Context,  and  places  it 
in  Section  3.  MeSH  calls  it  Permuted  Medical  Subject 
Headings,  while  NASA  calls  it  Access  Vocabulary. 

ClassiHed  display  DOE  has  no  classified  display.  DTIC  has  a 

separate  hierarchical  listing.  MeSH  has  a  separate 
hierarchical  display,  one  that  consists  of  tree  structures 
with  no  redundancy  to  the  alphabetic  display.  NASA's 
thesaurus  does  not  have  a  separate  printed  panorama  of 
the  classification  of  aU  its  d^criptors.  However,  it 
provides  complete  broader-  and  narrower-term 
relationships  for  each  term  within  the  alphabetical 
sequence,  called  the  Hierarchical  Listing. 

Semantic  relationships  Next,  Dr.  Weinberg  discussed  thesaurus 

notation  for  semantic  relationships  (see  viewgraph  33). 
In  abstract  terms  there  are  three  categories  of  semantic 
relationships:  equivalence,  hierarchy,  and  association. 

Online  thesaurus  display  In  her  discussion  of  online  thesaurus  display. 

Dr.  Weinberg  noted  that,  compared  with  print  displays, 
online  displays  in  the  major  vendor  systems  are 
poorer,  offering  less  information  to  the  user  (see 
viewgr^hs  34-45).  For  example,  scope  notes  are 
truncated.  The  definition  information  is  not  yet 
available  in  the  major  online  systems.  She  found  that 
some  people  who  are  mounting  thesauri  at  DIALOG 
do  not  understand  thesaurus  codes.  Used  and  Used  For 
are  both  truncated  to  U  and  used  in  both  directions  in 
certain  databases  (see  viewgraph  39). 

Conclusion  In  conclusion.  Dr.  Weinberg  noted  the  great 

variations  in  thesauri  structures.  She  argued  that 
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greater  uniformity  would  simplify  consultation  of 
thesauri.  (She  is  not,  however,  advocating  uniformity 
in  vocabularies.)  She  also  called  for  a  common 
command  language  for  information  retrieval  that  would 
enhance  end  user  employment  of  the  controlled 
vocabulary  that  we  put  so  much  effort  into  building. 

Panel  discussion  In  the  lively  panel  discussion  on  developing 

federal  thesauri,  a  number  of  important  issues  were 
covered:  the  uses  of  retrospective  indexing,  the 
question  of  whether  the  addition  of  more  postings  to 
controlled  vocabularies  constitutes  an  advantage  or  a 
disadvantage  to  searchers,  the  impact  of  machine-aided 
indexing,  and  efforts  aimed  at  standardizing 
terminology.  What  the  panelists  agreed  upon  was  the 
need  for  on-going  consultations  among  the  panel 
participants  on  standardizing  their  respective 
vocabularies  whenever  possible. 
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Viewgraphs  5  through  31  are  pages  from  the  DoD,  DOE,  NASA,  and  NLM  thesauri. 
Viewgraphs  32  and  33  are  charts  comparing  the  structures  of  the  four  thesauri. 
Viewgraphs  32  through  45  are  illustrations  of  DIALOG'S  online  thesaurus. 
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POSTING  TERM  ENTRY  EXPLANATION 


a.  ARMY 

b.  (Scope  note  if  necessary) 

c.  UF  Army  department 

d.  UFC  Army  medicine 

e.  BT  ‘MILITARY  FORCES  (UNITED  STATES) 

f.  NT  FIELD  ARMY 

g.  Army  department 

use  ARMY 

Army  medicine 
use  ARMY 

and  MILITARY  MEDICINE 


a.  Posting  Term  •  A  main  entry  appealing  in  boldface  type  which  represents  a  significant  class  of 
concepts  used  for  indexing  and  retrieval. 

b.  Scope  Note  •  Exists  when  necessary  to  further  define  or  limit  the  meaning  or  usage  of  a  posting  term. 

NOTE:  A  date  immediately  preceding  a  scope  note  denotes  the  year  and  month  the  term 
was  established  as  an  authorized  DllC  posting  term. 

c.  Used  For  (UF)- The  posting  term  at  the  main  entry  is  to  be  used  for  any  term  folloviong  this  notation. 
Reciprocates  with  use  reference. 

d.  Used  For  (Combination  (UFQ  •  The  posting  term  at  the  main  entry  together  with  one  or  more  other 
posting  terms  are  to  be  used  for  any  tenn  following  this  notation.  Redpiocates  with  multiple  use 
reference. 

e.  Broader  Term  (BT)  -  Posting  terms  following  this  notation  rqiresent  a  broader  class  which  includes 
the  main  entry  posting  term. 

NOTE:  An  (*)  symbol  in  front  of  a  BT  indicates  the  existence  of  broader  generic  levels 
of  terms. 

f.  Narrower  Term  (NT)  •  Posting  terms  ftrflowing  this  notation  are  within  the  class  of  concepts 
represented  by  the  nudn  entry  posting  term. 

NOTE:  An  (*)symb(ri  in  fitonttrf  a  NT  indicates  die  existenoe  of  narrower  generic  levels 
of  terms. 

g.  Use  Reference  -  Refers  die  user  to  one  or  more  preferred  main  oitry  posting  terms.  Always 
reciprocates  with  UF  and  UFC  idetences. 
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OTIC  RETRIEVAL  AND  INDEXING  TERMINOLOGV 


ERBIUM 


ENVIRONMENTAL  ENGINEERING 

BT  ENGINEERING 

ENVIRONMENTAL  IMPACT 

(81/09)  -  Pr*d«t«rml nation  of 
tna  axtant  of  pollution  or 
anviporuiiental  dagradation. 

ENVIRONMENTAL  IMPACT  STATEMENTS 

ENVIRONMENTAL  MANAGEMENT 

BT  MANAGEMENT 

ENVIRONMENTAL  PROTECTION 

BT  PROTECTION 

ENVIRONMENTAL  PSYCHOLOGISTS 

BT  PERSONNEL 

ENVIRONMNTAL  TESTS 

BT  ‘TEST  METHODS 

NT  COLD  WEATHER  TESTS 
DESERT  TESTS 
LIQUID  IMMERSION  TESTS 
SALT  SPRAY  TESTS 
SEA  TESTING 
TROPICAL  TESTS 

ENVIRONMENTS 

NT  •AEROSPACE  ENVIRONMENTS 
CONFINED  ENVIRONMENTS 
ELECTROMAGNETIC  ENVIRONMENTS 
INDUCED  ENVIRONMENTS 
LUNAR  ENVIRONMENTS 
•OCEAN  ENVIRONMENTS 

ENZOOTIC 

(83/OS)  •  A  atmmmmm  aff acting 
animals  in  limited  gaograpMc 
rag i ons . 

BT  DISEASES 

ENZYME  ANTAGONISTS 

use  ANTIMETABOLITES 

ENZYME  CHEMISTRY 

BT  •BIOCHEMISTRY 

ENZYME  IHHIBITORS 

BT  INHIBITORS 

NT  •CHOLINESTERASE  INHIBITORS 
SERINE 

ENZYME  PRECURSORS 

UF  CHVMOSINOGEN 
PEPSINOGEN 
PLASMINOGEN 
PREEN2VMES 
PROENZYMES 
PROFIBRINOLYSIN 
PRORENNIN 
TRYPSINOGEN 

NT  •ENZYMES 

PROTHROMBIN 

INZYMES 

BT  ENZYME  PRECURSORS 

NT  AOENYL  CYCLASE 
•COENZYMES 
COLLAGENASE 
•DEHYDROGENASES 
OEXTRANSUCRASE 
GLUCANASES 
•HYDROLASES 
•ISOMERASES 
•ISOZYMES 


KETOACID  LYASES 
LUCIFERASE 
•LYASES 

MUCOLYTIC  ENZYMES 
NUCLEASE 
•OXIDOREDUCTASES 
PEPSINS 
SACCHARIOASES 
•TRANSFERASES 

EOSINOPHILS 

BT  •LEUKOCYTES 

EPHEMERIDES 

UF  EPHEMERIS 

EPFCMERIS 

usa  EPHEMERIDES 

EPICENTERS 

BT  GEOGRAPHIC  AREAS 

EPIDEMIOLOGY 

ST  •MEDICINE 

EPIDERMIS 

(83/05)  -  Tna  suparficlal 
portion  of  tna  skin,  conposad  of 
a  norny  tayar  (stratum  cornaum) 
and  a  living,  cal.lular  part  In 
layers  named  from  outside 
Inward:  The  stratum  lucldum 
(whan  present),  tna  stratum 
granulosum.  the  stratum 
splnosum,  and  tna  stratum 
gamlnattvum.  Skin  is  composed 
of  dermis  and  epidermis. 

BT  •SKIN( anatomy) 

EPILEPSY 

BT  •CONVULSIVE  DISORDERS 

EPIMERASES 

uaa  RACEMASES  AND  EPIMERASES 

EPINEPHRINE 

BT  •CATECHOLAMINES 

NT  NOREPINEPHRINE 

EPITAXIAL  GROWTH 

BT  •CRYSTAL  GROWTH 

EPITHELIUM 

BT  TISSUES(BIOLOGY) 

EPIZOOTIC 

(83/OB)  -  Affecting  many 
animals  of  one  kind  In  one 
region  simultaneously;  widely 
diffused  and  rapidly  spreading. 

BT  DISEASES 

EPOXIOATION 

BT  •OXIDATION 

EPOXY  COATINGS 

BT  COATINGS 

EPOXY  COMPOSITES 

(81/OS)  '  Coaposite  materials  cr 
strueturea  in  wtiien  the  binding 
material  la  epoxy  eompeund.  re* 
infereed  witn  various  kinds  of 
fibers,  east.  layad*up  or  molded 
in  various  snepae. 

BT  •COMPOSITE  MATERIALS 


NT  GRAPHITE  EPOXY  COMPOSITES 

EPOXY  COMPOUNDS 

BT  •OXYGEN  HETEROCYCLIC  COMPOUNDS 
NT  OXETANES 

EPOXY  LAMINATES 
BT  •LAMINATES 

EPOXY  RESINS 

BT  •THERMOSETTING  PLASTICS 

EQUALIZATION 

EQUATIONS 

UF  SECULAR  EQUATIONS 
BT  MATHEMATICS 
NT  BOLTZMANN  EQUATION 

•DIFFERENTIAL  EQUATIONS 
•EQUATIONS  OF  MOTION 
EQUATIONS  OF  STATE 
HU60NI0T  EQUATIONS 

•integral  equations 

LANCHESTER  EQUATIONS 
LIOUVILLE  EQUATION 
MAXWELLS  EQUATIONS 
SIMULTANEOUS  EQUATIONS 

EQUATIONS  OP  MOTION 

UF  MOTION  EQUATIONS 
BT  'EQUATIONS 

NT  NAVIER  STOKES  EQUATIONS 

EQUATIONS  OP  STATE 

UF  STATE  EQUATIONS 
BT  'EQUATIONS 

EQUATORIAL  ORBITS 
BT  'ORBITS 

EQUATORIAL  REGIONS 

BT  •TROPICAL  REGIONS 

EQUILIBRATDRS 
uee  STABILIZATION  SYSTEMS 

EQUILIBRIUM! GENERAL ) 

NT  EOUILIBRIUM(PHYSIOLOGY) 

EaUILIBRIUM( PHYSIOLOGY ) 

BT  E0UILIBRIUM(6ENERAL) 
PHYSIOLOGY 

EQUINE  ENCEPHALOMYELITIS  VIRUS 
UF  BORNA  OIASEASE 
BT  'GROUP  A  ARBOVIRUSES 
NT  EASTERN  EQUINE 

ENCEPHALOMYELITIS  VIRUS 
VENEZUELAN  EQUINE 

ENCEPHALOMYELITIS  VIRUS 
WESTERN  EQUINE 

ENCEPHALOMYELITIS  VIRUS 

EQUSNES 
UF  BURROS 
DONKEYS 
BT  'MAMMALS 
NT  HORSES 

EQUIVALENT  CIRCUITS 
BT  'CIRCUITS 

ERASURt 

ERBIUM 

BT  'RARE  EARTH  ELEMENTS 


tMWAVIlW _ _ 

(9)'n«Mwrr  zNurr  sckedb 
(2)KNB»C  eVLlNDOIS 
(2)D«tNE  nilL  SYSTPg  COMFOMOfTS 
(3)CMM«mMS 

(4)AXiaurr  camuretors 
(2)CNBINE  MtlPFLCRS 
(2)2NaiNi  STARTERS 
(S)PLVWCnLS 
(2)2aNITiaN  CZRCUZTS 
(2)RZST1M  RZNSS 
(2)RXSTaNS 

(DRAS  OENDUTOR  OnZNES 
(DOAS  TURRZIKS 
(DHEAT  eNBZNST 

(2)tXTEHNAL  COMUSTZON  ENBZNES 

(3)STeAM  emzNss 

( 1  )ZNrEHNAL  COMUSTZOH  SNBZNES 
(2)0BMMNMD  INBZNES 

(2) egRRRESSSaN  SONZTZON  ENBZNES 

(3)DSESEL  ENBZICS 

(3) RaTARY  OQMUSTZON  ENBZNES 
(2)SRARK  ZRNZTZON  ENBZNES 

(DJET  ENBZNES 

(2)HVBR0JET  ENBZNES 

(3)MraR00IICT  ENBZNES 
(3)NVaR0RULSE  ENBZNES 
(3)NV0R0TURB0JET  ENBZNES 
(2)RULSBtlET  ENBZNES 

(3)HVSN0RULSB  ENBZNES 
(2)RAHJET  ENBZNES 

(3)HvaRooucr  enbznes 
(StRSCOMSNATZaN  RAHJET  ENBZNES 
(3)R0CKrr  RAHJETS 

(AIZNrEORAL  ROCKET  RAHilETS 
(3)SURCRCNARBE0  EOECTOR  RAHJET  ENBZNES 
(3)SURERSaNZC  OONBUSTZQN  RAHJET  ENBZICS 
(3)TURB0RANJET  ENBZNES 
(9)«NB  RAHJET  BMZNES 
(2)TURB0JET  ENBZNES 

(3)MrBRBTIIRB0JET  ENBZNES 
(9)TURB0PAN  ENBZNES 

(4)NZfM  STRASS  1URBOFANS 
(4)UNr  EYRASS  TURBOPANS 
(4)VARSABU  BYRASS  TURBOPANS 
(3)TURWRR0R  ENBZNES 
(3)TURBORANJET  ENBZNES 
(3)TURBOWIAPT  ENBZNES 
(3)VARZAaU  CYCU  ENBZNES 
(DHARZNE  ENBZNES 

(2) SUBHARSNE  ENBZNES 
(DHULTZPUEL  ENBZNES 
(DNULTSPUtSE  ENBZNES 
(DRZSTON  ENBZNES 

(3) RSCZRN0eATZNB  ENBZNES 

(9)0IESEL  SNBZNES 
(SISTEAH  ENBZNES 
(DROCKET  SNBZNES 

(2)ARC  JET  WZHES 
(2)B00STSR  ROCKET  ENBZNES 

(9)RBG0VSRABI.S  BOOSTER  ENBZNES 
(S)OONTIIOUAHU  THRUST  ROCKET  ENBZNES 
(2)aUCTSD  ROCKETS 
(2)ENBZNE  CLUSTERS 
(2)PaURfH  STAOE  ENBZNES 
(S)HYBRSD  ROCKET  SNBZNES 
(2)Z0N  ENBZNES 

(2) LZBUZB  RRORELUNT  ROCKET  ENBZNES 

(3)CRV0BBNSe  ENBZNES 
(S)HOVAaU  ROCKET  ENBZNES 
(S)NOmBLSSS  ROCKET  ENBZICS 
(S)RUISNA  ENBZICS 

(3) RSSZSTaRUBT  SNBZNES 
(3)NSTR0  ROCKETS 
(2)R0CKET  RAMJETS 

(BISMTSCIAL  ROCKET  RAMJETS 

(S)sseaw  stame  rnbznrs 


OTIC  RETRZEVAL  AW  ZNBEXZNB  TERMZNOLOBY  HZERARCH' 
(SICdLAR  ROCKETS 

(2)m»  RRORELLMfT  ROCKET  ENBZNES 

(3)0UAL  THRUST  ROCKET  ENBZNES 
(3)JAT0S 

(3)SEflHENrEO  ROCKET  ENBZNES 

(2)SUSTAZNER  OBZNES 
(S)THZRD  STAOE  ENBZNES 

(2)TMZliaTROPZC  RRORELLANT  ROCKET  ENBZNES 

(2)TIBBKTERS 

(2)VERNZER  ROCKET  ENBZNES 
(DTAMC  ENBZNES 

(l)TRACTOR  ENBZNES 
(DVARZABLE  CYCLE  ENBZNES 

ENBRAVZNB 

( 1  )PHOTOENBRAYZNB 

ficinio'iiT 

(DREACrOR  PUEL  EUCZCMCNT 

ENTRAZMCNT 

(l)AZR  ENTRAZMCNT 

ENVlROMdirS 

(DAEROSPACE  ENYZRONNENTS 

(2)SPACE  ENYZROMCNTS 

(3)0EEP  SPACE 
(SIZNTERPLANETARY  SPACE 

(3)ZIITERSTELLAR  SPACE 

(3)aUTER  SPACE 
(DCONPZNEO  EHVZROMCNTS 
(DELECTROHABNETZC  ENYZROMCNTS 
(DZMHJCEO  ENYZROiaCNTS 
(DtUNAR  WYZROMCNTS 
(DOCSAN  PIYZROMCNTS 

(2)BATMTAL  ZONES 

(2)BENTH0NZC  ZONES 

(9)ABYSSAL  ZONES 
(9)LZTT0RAL  ZONES 

(2)EUPH0TZC  ZONES 

ENZYME  PRECURSORS 
(DENZYNES 

(2)ADENYL  CYCLASE 
(2)C0eiZVMES 

(3)CYT0CHRaHE  OXZDASE 

(3)0LUTATHZ0NE 
(2)COLLABBMASE 
(2)0EHYBR0BEMASES 

(3)LACrZC  DEHTDROOENASE 

(3)PH0SPHATE  DEHTOROQEMISE 
(2)0CXTRAN»CRASE 
(2>BLUCANASES 
(2)I1V0R0LASES 

(3)AMZ0C  HYOROLASES 

(4)aLUTAMZNASE 
(4)PENZCSLUNASE 
(4)URCASE 
(9)ESTERASES 

(4)CARB0XYLZC  ESTER  HYOROLASES 
(B)CHOLZNESTERASE 

(OACETYLCHOLZNESTERASE 

(4)PH0SPN0RSC  MOMOESTER  HYOROLASES 
(B)PHOSPNATASES 

(B)ACSO  PHOSPHATASE 
(SIBLYCOSZOE  HYOROLASES 

(4)CELLULASE 

(4)0LYC0SZ0ASES 

(4)HURAHZOASE 

(3)PSNZCZLLZN  ACTLASE 

(S)PCPTXOS  HYOROLASES 

(4)CHYMBTRYPSZM 

(4)CLJOSTRZOZOPSPTSOASS  A 

(4)PAPASN 

(4)PLASMIN 
(4)RBaN 
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OOP?  AVAILABUS  TO  OTKJ  COBS  HOT  PERMIT  POLLT  LEGIBLE  BEPRODUCTIOS 


HATCH  CNmy 


DWClJDMdHACCV 
PUCHT  CNVIUIK 
CNVCtONS 


CNVSIVMfl 

fTAL  PROTECTION 

OMftlOMB 

rTAL  PSYCHKOQZSTS 

mVIROMMI 

NAL  TESTS 

IVSMMOfn 

( 

ENVZROMRNTS 

OCCVHC 

DIZTHC  CNEMXSTKY 
nOYMK  ZWaUTORS 


MUCOLVTZC  PHTTHK 


IPITAXIAL 

CHITAXXAL  CMHTM 


CHOUMTlfM 

OKY 

CHKY  OBCni 


MMUIATION 

iOUALZZATXON 

MUATUM 


AMMCNZUS  EOUATION 
■OLTZHAMI  EQUATION 
LIOUVXLU  EQUATtON 
POISSON  EQUATION 
RICCATI  EQUATION 
SCHROOIMKK  EQUATION 


IM- 


OIPPCRENCE  EQUATIONS 
DZPPEHENriAL  EQUATIONS 


14*  >'  itM  , 


EQUATIONS  OP  NOTION 
EQUATIONS  OF  STATE 
POMCER  PLANCK  EQUATIONS 
»liaONIOT  EQUATIONS 
HFPEMOLIC  OIPPCMNTIAL 


INTEORAL  EQUATIONS 
LAMOHESm  EQUATIONS 
LINEAR  ALQERRAIC  CQUATIONB 
LIICAR  OIPPCRENTIAL  EQUATIONS 
NAXHCLLS  CQUATIONB 
NAVICR  STOKES  EQUATIONS 
NONLINEAR  ALQEERAIC  EQUATIONS 
NONLINEAR  OIPPCRENTIAL 
EQUATIONS 

PARTIAL  OIPPCRENTIAL  EQUATIONS 
QUADRATIC  EQUATIONS 
QUARTIC  EQUATIONS 
SINILTANEQUS  EQUATIONS 
VOLTCRRA  EQUATIONS 
HAVE  EQUATIONS 


IL-t'  11*  Jf  ' 


KHOC  TERN  AM)  NARRATIVE  LISTING 


DAIRY  EQUIPNENT 
DATA  PROCESSING  tWlPmUT 
DECK  SAFETY  EQUIPNENT 
OECONTANINATION  EQUIPNENT 
DENTAL  EQUIPNENT 
OIAQNOSTZC  EQUIPNENT 
DISPOSABLE  EQUIPNENT 
DISTANCE  NEASURING  EQUIPNENT 
DIVER  EQUIPNENT 
ORTDOCK  EQUIPNENT 
EARTH  HMS)LINQ  EQUIPNENT 
ELECTRICAL  EQUIPNENT 
ELECTRONIC  EQUIPNENT 
ELECTRONIC  PHOTDPLASM 


I  l>  4  -  4 'll 


PACSINILE  EQUIPNENT 
FIELD  EQUIPNENT 


QROUND  SUPPORT  EQUIPNENT 
HYDRAULIC  EQUIPHENT 
nOUSTRIAL  EQUIPNENT 
INFRARED  EQUZPNDIT 
%ICTTISONABLE  EQUIPHENT 
KITCHEN  EQUIPHENT  AND  SUPPLIES 
LADORATORY  EQUIPHENT 
LIQHTINB  EQUIPNENT 
LINE  THRONING  EQUIPHENT 
LONG  PATH  INFRARED  EQUIPHENT 
HAINTOIANCC  EQUIPHENT 


jrii 


EQUATORIAL  ORBITS 
EQUATORIAL  RCQIONS 


NARINE  CORPS  EQUIPHDIT 
HARINE  SAPETY  EQUIPHENT 
HATERIALS  HANDLING  EQUIPHENT 


-i.ii 


I  A*  '  > (I 


ACID  BASE  CQUZLZBRIUN 
CHEHZCAL  EQUILIDRIUH 
EQUILIBRZUH( GENERAL ) 
EQUSLIBRSUKPHYSZOLOQY  ) 
FROZEN  CQUIUDRIUN  PLOH 
SMCPTINB  CQUIUDRIUN  PLOH 


ENCEPHALOHrCLITIS  VIRUS 
EQUINE  CNCCPHALOHYCLmS  VIRUS 


ENCEPHALONTELITIS 


ENCCPHALOHTCLITIS  VIRUS 


MCROHAVC  EQUIPNENT 
HZUTARY  EQUIPNENT 
HZNELAYINB  EQUIPHENT 
HINESHEEPZNB  EQUIPNENT 
HZNIATURE  ELECTRICAL  EQUIPHENT 
HINIATURE  ELECTRONIC  EQUIPHENT 
HOUNTAIN  CUHGINB  EQUIPHENT 
NAVAL  EQUIPHENT 
OCCMaSRAPHZC  EQUIPHENT 
DPP  THE  SHELF  EQUIPHENT 
OFFICE  EQUIPNENT  AND  SUPPUES 
OPTICAL  EQUIPHENT 
OPTICAL  EQUIPHENT  CDNPOWilTS 
OXTOEN  CQUIPWIT 


PORTABLE  CQUII 
POHCR  EQUIPHEI 
PRINTING  CQUII 


PROTECTIVE  CQUIPHCNT 


RADIO  EQUIPHENT 
RENTAL  EQUSPHBNT 


AUnUART  EQUIPWNT 
(CQUZPNBIT) 

CLSCTRICAL  EQUSPHBNT 


CNLORINATSON  EQUIPHENT 


AL  EQUIPHENT 


MISSIAN  EQUSPHBNT 


SHIP  AUKSLIART  EQUIPHENT 


oaNBTRuerioN  bquiphmt 
ODOLIND  AND  VWnLATINB 


SUBMARINE  CQUIPHDfT 
aSMIlNIATURE  BLECTRl 


COPT  AVAILABU1 10  Vm  0018  SOI  PEBIOT  FULLTIBGIBLB  BEFROnrcnOf 


ETDE/PUB-2 

(DE90008750) 


INTERNATIONAL 

ENERGY 

Subject  Thesaurus 


1990 


iNcnoY 

TfCHNOLOQY 

DATA 

EXCHANQf 


I 

E 

A 
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DISTRIBUTION  101] 

(For  energ}'  distribution  use 
ENERGY  SPECTRA.) 


Scope  Note 


USED  FOR  - 

- ►  UF+ 

Inclusive  Distribution 

indicating  multiple 

NTI 

Angular  Distribution 

USE  references 

NTI 

Spatial  Distribution 

NTI 

Tissue  Distribution 

RT 

Allocations 

RT 

Asymmetry 

RT 

Boltzmann  Statistics 

RT 

Gauss  Function 

RT 

Gaussian  Processes 

RT 

Isotropy 

RT 

Panicle  Kinematics 

RT 

Symmetry 

Forbidden  Term  - 

- -►  Inclusive 

Distribution 

with  multiple 

USE 

Distribution 

USE  references 

AND 

Inclusive  Interactions 

HELIOS  FAaLITY 

DA 

July  1979 

RT 

Carbon  Dioxide  Lasers 

RT 

Laser  Fusion  Reactors 

Definition  - - - 

- ►  DEF 

A  10  kJ.  8-beam.  CO;li 

(Note  italics) 


See  NTI  descriptor 
for  narrower  terms 


at  Los  Alamos  for  laser  fusion 
experiments 

ACTINIDE  COMPOUNDSfOl] 

*NT1  Actinium  Compounds 

•NTI  .Americium  Compounds 

•NTI  Berkelium  .Compounds 

•NTI  Californium  Compounds 
•NTI  Curium  Compounds 

•NTI  Einsteinium  Compounds 
•NTI  Fermium  Compounds 

•NTI  Lawreocium  Compounds 
•NTI  M^ndelevium  Compounds 
•NTI  .Neptunium  Compounds 
•NTI  Nobeihim  Compounds 

•NTI  Phnonium  Compounds 

•NTI  Protactinium  Compounds 
•NTI  Thorium  Compound.s 

•NT!  Uranium  Compounds 
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Subject  Thesaurus 


A-1  RMCtor  (Bohuniea) 

DA  D*c*mb*r  1. 1974 
USE  Bohunica  A-1  Rsactor 

A-1  ftoacier  (CMkter  HaS) 

DA  Dscamber  1. 1974 
USE  Caldar  Hall  A-1  Reactor 

A-2  Raactor  (Bohunice) 

DA  Decambar  1, 1974 
USE  Bohunica  A-2  Reactor 

A-2  Raaetor  (Gaidar  HaS) 

DA  Dacambar  1. 1974 
USE  CaUar  Hall  A-2  Reactor 

->A0-S80  MESONS  (01] 

(Prior  to  Jartuaty  1988  thia  conoapt 
was  irdaxad  by  Daita-966 
Raaonaneas.) 

DA  January  25, 1988 
UF  CMa-BSe  RasonaiKas 
BT1  Scalar  Masons 
BT2  Masons 
BT3  Bosons 
BT3  HadroiB 
6T4  Elementary  Paitidas 

A1-1070  Rascnancas 
(Prior  to  January  1988  this  was  a  valid 
descriplor.) 

DA  Dacambar  1, 1974 
USE  A1 -1270  Masons 

-*A1>127D  MESONS  WIJ 

(Prior  to  January  IMS  this  concept 
was  indexed  in  A1-1070 
RESONANCES.) 

DA  January  29. 1988 
UF  A1-1O70  Rmonaneaa 
3T1  Axial  Vector  Masocts 
BT2  Masone 
BT3  Bosons 
BT3  HadrotM 
BT4  Etsmantary  Partietos 

A-1S  Compounds 
DA  May  2, 1979 
USE  Baia-W  Utlioas 

A2-1310  Raaonaneas 
(Prior  to  January  1988  0ms  was  a  vaid 

aaacripwf.) 

DA  Dscembsr  1. 1074 
USE  A2-1320  Mesons 


BTB  lladrcMti 

■Td  Bawaniaiy  PartNaa 

AgH-ino  Raaenansm 

(PitortP^iMi  1908 Otis  WH  a  VMM 

DA"Daeai4ar  1, 1074 

M00oni 


DA  Dacambar  1, 1974 
USE  Masons 

->A»-20S0  MESONS  (01] 

DA  February  1. 1988 
BT1  Tensor  Meeorts 
BT2  Masons 
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BT3  Hadrons 
6T4  Elamaraary  Partieias 


A3  Raaonaneas 
DA  Dacambar  1. 1974 
USE  Pi2-1880  Mesons 

AA-1960  Raaonaneas 
(Prior  to  Febnwy  1988  Oiis  was  a 
vaid  deaeriMor.) 

DA  March  M.  1975 
USE  A4-2040  Masons 

-»A4«M0ICSONS|O1] 

(Prior  to  February  1988  Oiis  ooneapt 
was  indexad  by  A4-1060 
RESONANCES.) 

DA  February  1. 1088 
UF  A4-ia66  Raaonaneas 
BTI  Tensor  Mesons 
BT2  Masons 
BT3  Bosoits 
BT3  Hadrons 
BT4  Elamsnlary  Partieias 

-^A6-2«S0  MESONS  (01] 

DA  Fsbnauy  1. 1988 
BTI  Tenser  Mesons 
BT2  Masons 
8T3  Bosotts 
BT3  Hadrons 
BT4  Bsinsniaiy  Partides 

A28SStaal 

DA  Dacambar  20. 1978 
USE  StsaFASTM-A286 


A«ONn  SURVIVOR^] 
DA  Dsesmbar  1. 1974 
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RT  Eeidomlotogy 
RT  tmeshima 
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A  CENTERS  (Dll 
OA  FebmaryS.  1975 
BTI  CotorCaman 
^  vacant 
BTS  PebaDalaels 
BTA  CrysMtOMeela 
BIB  QyelM  Smclwe 

1.1074 

BTI  CetRpiAarCodae 


(PiiertaMifeh  1000  Mat 

PB-ir^ 

DA  ‘ 

USE 


ASL-ISte  Raaermnaaa 

1000  0da  «MS  a  MriM 


UP  ’MtuOfRaimn 


BTI  Isochronous  Cyclotrons 
B12  Cydolrons 
BTS  Cycle  Accelarators 
BT4  Accalarators 


AAEC(01] 

(Australian  Atomic  Enarm  ^ 
Commission,  aboSshad  on  27  April 
1M7  and  replaced  by  ANSTO.) 

DA  April  28.  1978 
UF  Australian  Atomic  Enaigy 
Commission 

BTI  Australian  Orgaritzations 
BT2  National  Organizations 
RT  ANSTO 


DA  Saptsmbar  23,  1986 
USE  Aoetyiaminenuorenes 

AAPS 

DA  May  2. 1979 
UF  Advanced  Automothra 
Ptepuidon  Systams 
RT  Automodva  Industry 
RT  Elactrio-Pawetad  Vehicles 
RT  Gru  Turbina  Engines 
RT  IrSemal  Combustion  Engrnas 
RT  Stirtng  Engines 

AARR  REACTOR  (011 
DA  Daoembar  1, 1974 
UF  Angorma  Tank  Rasaarch  and 
last  Raaetor-AARR 
BT1  Research  Reactors 
BT2  Research  and  Tost  Reactors 
BT3  Reactors 
BTI  Tar*  Type  Reactors 
en  Reaaors 
BTI  WMer  Coolsd  Reactors 
BT2  Reaeiois 

BTI  tWtasr  ModerMod  Reactors 
BT2  Rseetort 

abandoned  SHAFTS 
DA  December  22, 1977 
UF  Diauaad  Bfnaahafts 
BT1  Mms  Shahs 
BT2  Shaft  Excavations 
RT  CoalMinas 
RT  Matas 

ABANDONED  SITES  m] 

DA  October  23. 1978 
RT  LarM  RediniMien 


ABANDONS)  WBIB 

DA  August  24. 1977 
BTI  Wrts 

RT  NaairM  Qas  VMM 
RT  OIWalB 


DEF  An  el  or  gas  twal  I 

baeauas^yMd  hasialan 

balew  0MI  naeeaaanr  ter 


pramoiv  pfwWmnV 


0,1077 


DA 
USE  ABC 


DA 

UF 

RT 

RT 

RT 
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T 


ftr  AoimKc  Oraaniamc 

ftr  Bibeock  and  WHooK-OuPont 


nr  CE  EnMnnd  Fual  Preeat* 

fir  CembinaiM^)^P>'oe*** 

^  Dow  QhA 
nr  ExMeHoni 
nr  hnpeigamanl 
nr  Sotean  ExvaeUen 


Bawawiant  Snparatera 
OA  March  S.  1077 
USE  MMExnen* 


ENTROPY  (01]  _ 

DA  Daeambar  1. 1074 


BT1  Tharmudynanac  Ptq 
BT2  PhyaM  Profiarti** 
nr  EnaiwQualiiy 
nr  EiiiiSiiy 

nr  HThaeram 
nr  laartiepic  Procaaaa* 
nr  Thamiodynaniict 

ENTRY  CONTROL  8YSTBIS  pi] 

OA  1962 

UP  Aeemt  Danml  Symitm 
Em  Coitreir 
nr  Phyaical  I 
nr  Saewiiy 

DEF  Syatama  tor  winaeljaig  t 

to  ganaiM  and  ciNeN  ana*  of 

a  nuctoar  tadiky. 

En¥tlep0  Haumt 
DA  Juno  13. 1961 
USE  Deubto  Cnaalcpa  BuMing* 

ENWMNMENr  (01] 

OA  Daeambar  1, 1974 
NT1 
nr 

nr  CbwnAir  Aci 
NT  CeraaminMion 
nr  Cotaroiad  Aarnoaphara* 
nr  Earto  Atmoaphaia 
nr  Eeeayawnit 
NT  DniwaiianMl  EUaeta 
AT  Eiweenmamal  Eapeaur* 


AT  Environraantai  biiAaci 


AT  Einawaiianm  bnpaelt 
nr  EnwirennianiBl  Peney 
AT  Enaironmanial  Tcanapott 
^  PaBeui  Oapeabi 
AT  HaMM 

n/  nwMOTpiiw 
AT  Nabonal  Envlrenmaraal  Petty 
Act 

nf  mnw  rwOTfvw 

^  Peiiaien 

AT  Piaaanben  a*  8<pn9leani 


nr 
nr 
nr 

nr  _ 

AT  Raoianal  Anabaia 
AT  SbeSaiaeBen 
AT  Thamial  Condwt 

nr 


DA 

UBS 


14.19 


(fNadaaariplar  la  to  ba  aaad  aidy 
adian  ito  aabiN  aSaali  an  6ia 


AT 

AT 

AT 

AT 

AT 

AT 

AT 


6.1f7B 


ENVnONMfeNlAi.  cnumcenux.^ 

101} 

OA  Daeambar  1,1074 
BT1  Dyjwwaig 

AT  AirCondNoiarB,^  . _ _ 

at  Peiulion  Cenael  Eguipmart 

ENVBKNNKNTAL  EXPOSURE 
OA  Sap«mb*r21, 196* 

AT  AirPokaioo 
AT  CareinogM 
AT  lonSiftolUdiaiion* 

AT  LandPohaien 
AT  Man 
AT  Mutagant 
AT  Watar  Pokaien 

fmamrimanta/EitoeBwr*  Chambers 
OA  October  20. 1977 
USE  Eapeaurt  Chambara 

ENVRONHENTAL  EXPOSIME 
MTHWAY  (01] 

DA  October  1. 1075 
AT  BieaniuBion 
AT  DIetegieat  Araiahiky 
AT  Bieiagieat  Medaia 
AT  Eee^atom* 

AT  Ewnrenmaql 
AT  FoedChaina 
AT  Intnaien 

ENVBIONMENTAL  BMCT 
STATEMENTS  (01] 

OA  January  30. 1075 
BT1  DeeumaniTypat 
AT  Ewmewnant 
AT  Dieaenmantol  Btoeat 
AT  Euwrenmaraallmpaeto 
AT  Nabenal  Enaitenmantol  Poiey 
Ad 

BTVEMNMENTAL  BIPAeTS  (01] 
maadacertotoriatobautadto  _ 
daacrba  iw  poaafei*  aBaeto  en  9m 
anwranmato  hem  a  prcpoaad 

AT  Aaadtolici 
AT  Enoaenmam 
AT  Emdremiaraal  I 
AT  ‘ 


AT  EiiaaenmanaN  Pei^ 

AT  Entoenmantol  Quidy 
AT  NuelaarlMnwr 
nr  SEEDS 

BWWONHPtTM.  HATBBALS  |01] 
(Uaa  only  tor  unapaoMad  aampto* 
Item  9w  andranmant  Saa  atoo 
apttolto  anairenmanlBl  mawfiato.) 
OA  January  23. 1078 
UP  MMariab  (EnwrenmaniaV 
BT1 

AT  Air 

nr 
nr 
nr 

nr  MoMtottog 
nr  Ora* 
nr 
nr 
nr 
nr 


LAMRSrORY 

«  a-.'- 

in  moot 

tn  UB 

•T* 


OA  AMBUMB,  10i^ 
UBS  NStoT 


_  _  .POUOYI01] 

OA  Pabnaiy  14. 1926 
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HT1  VtotorPetey 
at  ClaanAirAd 
AT  Euunomica^ 

AT  Eiwaenman* 
nr  Emiiwnmani  aac^ 
at  Enmemnamal  totoadi 

nr  ErmronmantolOtoJr 

at  NdionaJ  Emmenmartal  Peicy 

Ad 

AT  Planning 

at 

DwauraiMnta/  /ViXaeaen  Agency 
DA  Daeambar  1,1974 
USE  USEPA 

BiygyONMENTAL  QUAUTY 
DA  Saptombar  6. 1079 
NTI  AaOually 

NT1  WntorOualty  ^ _ 

at  Emmonmardal  bnpads 
nr  Eiwironmantol  PoBey 
AT  QuatbefUto 

gitoronmanta/ Ttoiwamnaa 
DA  March  22. 1976 
USE  AnbianlTampataiur* 

BIVKONMENTAL  TTUNSPORT  pn] 

DA  Ucwambar  1. 1976 
Oin^pMion 

SP  T/anppert /Emawnmantaj) 

BT1  MaaaTiamtor 
NTT  Leng4tai»  Ti*nto«» 

NTI  RatoanwAa  Mlgmben 
NTI  Runei 

nr  Aa4ieaph*r*  towracaen* 

AT  Air-Wawr  Maiaeiionc 
AT  CarbenSewea* 

AT  DmNMwBng 
AT  Ecelegieal  Cwmaiaiaben 
AT  Enrirenmant 


Ceneartiaiien 


AT  Laaehatoe 

AT  Radw* 

AT  Sinid  .  . 

AT  TianaltnmiarConiamwaBon 

ENZYIMtlC  HYDROLYSS 
DA  March  22. 1976 
BT1  Hydmlyab 
BT2  Lyab 
ST2  SchreiyBiB 
BtTS  DacuwpoaMnn 
BT4  ChamrealRar* 

AT  Add  Hydreiyait 
AT  “ 


nr 
nr 

nr  C*9uto*^AdM«y 
AT  CtodrouroThanneealum 
AT  Efoyma* 
fir  nyowBBW 
AT  PtBcdaria 
nr  TltoinwaBlinemyea* 
nr  TTaaiairia 

enzyme  ACTIVn^] 

OA  AnudB,  19n 
nr  Bieohawiral  ftoadlim  W"**— 

AT  Chamieal  Raadien  NnaHea 

nr 
nr 

AT  BiiiibBa  ftrtMyfli'i* 


mi 


DA  r*bnaay8a.1 


VR 

nr 

nr 

nr 

nr 

nr 


OA 

■IT 

AT 

nr 
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USE  APOLLO  SOYUZ  TEST  PROJECT 

Test  Project,  Apollo  Soyuz 

USE  APOLLO  SOYUZ  TEST  PROJECT 

Typical  OTHER  WORD  entry  (abbreviation) 
with  postable  term  reference. 

MA 

USE  MASSACHUSETTS 

Typical  OTHER  WORD  entry  (chemical  sym¬ 
bol)  with  postable  term  reference. 

Zn 

USE  ZINC 
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INTRODUCTION 


Definitions  are  given  for  most  terms  added  to  the  NASA  Thesaurus  since  1976  as  well  as  for  many 
earlier  terms.  Definitions  of  more  common  or  general  scientific  terms  are  given  a  NASA  slant  if  one 
exists.  Certain  terms  are  not  defined  as  a  matter  of  policy:  common  place  names,  chemical  ele¬ 
ments,  specific  models  of  computers,  and  nontechnical  terms.  Other  terms  lack  definitions  because 
the  NASA  Thesaurus  predates  by  a  number  of  years  the  systematic  effort  to  define  terms.  Neverthe¬ 
less,  definitions  of  older  terms  are  continually  being  added. 

The  following  data  are  provided  for  each  definition;  term  in  uppercase/lowercase  form,  definition 
per  se,  source,  and  year  the  term  (not  the  definition)  was  added  to  the  NASA  Thesaurus.  The  NASA 
History  Office  is  the  authority  for  capitalization  of  NASA  names.  USE  cross  references  from  the 
NASA  Thesaurus  are  also  included  in  uppercase/lowercase  form. 

SOURCES  OF  DEFINITIONS 

Definitions  with  no  source  given  were  canstructed  by  lexicographers  at  the  NASA  Scientific  and 
Technical  Information  (STI)  Facility,  who  rely  on  the  following  sources  for  their  information:  experts 
in  the  field,  literature  searches  from  the  NASA  STI  database,  and  specialized  references,  including 
those  listed  below. 

ASTM.  Compilation  ofASTM  Standard  Definitions,  6th  edition.  Philadelphia,  PA,  ASTM,  1986, 
Copyright,  the  American  Society  for  Testing  and  Materials  (ASTM).  All  rights  reserved.  Used 
with  the  permission  of  ASTM.  Two  ASTM  sources  are  distinguished;  standards  are  identified  by 
an  alphanumeric  designation  with  no  hyphen;  committees  are  identified  by  an  alphanumeric 
designation  with  a  hyphen.  The  original  definitions  appeared  in  the  Annual  Book  of  ASTM 
Standards. 

DOE.  Energy  Data  Base  Subject  Thesaurus  (DOE/T1C-7000-R7).  Oak  Ridge,  TN,  Department 
of  Energy,  1987. 

SP-7,  Dictionary  of  Technical  Terms  for  Aerospace  Use,  NASA  SP-7.  Washington,  DC,  NASA, 
1965. 

In  some  cases,  definitions  used  from  these  sources  have  been  subjected  to  editorial  alterations, 
such  as  making  a  definition  agree  in  number  with  the  NASA  form  of  the  term. 


TYPICAL  TERM  DEFINITION  ENTRY 


TERM- 


DEFINITION 


Traraparam  bodNa  with  at  laaat  two  poKahad  plana  lacaa  inctnad 
wfiO)  laapacl  to  aach  othar.  from  wNch  ighl  ia  rafloctod  or  Oaough 
which  ia  ralraclod.  Whan  Ight  la  aMraclad  by  a  ptiam  whoaa 
rafraelNa  Mm  awoada  that  of  Vw  aunounOng  modaan,  a  ia 
dovMod  or  bant  toward  *10  Nefcar  part  of  >10  pdam. 

Asm(E  ITS,  essi  tssa 


SOURCE  OF 
DEFINITION 


-YEAR 

term  ENTERED 
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ENTROPY 


entropy 

A  measure  of  the  extent  to  tvhich  the  energy  of  a  system  is 
unavailable.  SP-7 1968 

entropy  (atatiatics) 

A  factor  or  quantity  that  is  a  function  of  a  mechanical  system  and 
is  equal  to  the  logarithm  of  the  probability  of  the  particular 
arrangement  in  that  state.  1980 

entry  guidance  (STS) 

The  precise  steering  commands  for  trajectory  from  irtitial 
penetration  of  the  earth's  atmosphere  until  the  terminal  area 
guidance  is  activated  at  an  earth-relative  speed  (about  2500  fps). 

1980 

envfronmental  cftambera 
Use  test  chambers 

anvironniental  etiemlatry 

Collective  term  comt3>-ising  the  complex  chemical  relationships 
involving  the  atmosphere,  climatology,  air  and  water  pollution,  fuels, 
pesticides,  ertergy,  biochemistry,  geochemistry,  etc.  1980 

envfronmental  temperature 
Use  ambient  temperature 

environments 

External  conditions  or  the  sum  of  such  conditions,  in  which  pieces 
of  equipntent  living  organisms,  or  systems  operate  as  in 
temperature  environment,  vibration  environment  or  space 
ertvironmenL  Environments  are  usually  specified  by  a  rartge  of 
values,  arKf  may  be  either  natural  or  artificial.  SP-7  1968 

eosinophils 

A  type  of  white  blood  celi  or  leukocyte  which  stains  a  red  color 
with  eosin  stain;  normally  about  2  to  3  percent  of  white  cells  in 
the  blood  but  tending  to  decrease  during  stressful  situations  and 
thus  usable  as  an  index  for  stress.  SP-7  1968 

ephemerldes 

Periodical  publications  tabulating  the  predicted  positions  of  celestial 
bodies  at  regular  intervals,  such  as  daily,  and  containing  other 
data  of  interest  to  astronomers.  A  publication  giving  similar 
information  useful  to  a  navigator  is  called  an  almanac.  SP-7  1968 

aphemeffs  Ume 

The  uniform  measure  of  time  defined  by  the  laws  of  dynamics 
and  daterminad  in  principle  from  the  orbital  motions  of  the  planets, 
specifically  tha  orbitai  motion  of  the  earth  as  represented  by 
Newcomb's  Tables  of  the  Sun.  SP-7  1968 

epitasy 

The  oriented  growth  of  a  crystalline  substance  on  a  substrate  of 
the  same  or  difleront  cystaWne  substance. 

ASm  (F  1Z7,  P-1)  1968 

eposy  matrix  cowpoeltaa 

High  strength  compositions  consisting  of  epoxy  resin  and  a 
rainloroing  matrix  of  fVamants  or  fibers  of  glaas,  metal,  or  other 
matarials.  1980 

tpoKf  realna 

Viscous  liquids  or  bmae  solids  containing  apoxida  groups  that  can 
be  croasliriliad  Mo  final  lorm  by  means  of  a  chemical  reacten 
with  a  vahaty  of  selling  agents  uaad  with  or  without  heat 

ASm(C904.  C-3)  1968 


equations  of  motion 

A  set  of  equations  which  give  information  regarding  the  motion  of 
a  body  or  of  a  point  in  space  as  a  function  of  time  when  initial 
position  and  initial  velocity  are  known.  Used  for  motion  equations. 

SP-7  1968 

equations  of  state 

Equations  relating  temperature,  pressure,  and  volume  of  a  system 
in  thermodynamic  equillibrium.  Used  for  state  equations. 

SP-7  1968 

aquatorial  atmosphere 

The  composition  arxf  characteristics  of  the  earth's  atmosphere  at 
and/or  near  the  equator.  1978 

aquatorial  regions 

Areas  on  or  near  the  earth’s  equator,  regions  between  the  Tropic 
of  Cancer  and  the  Tropic  of  Capricom  (23  degrees  27  minutes 
North  or  South  of  the  Equator).  1980 

equators 

The  primary  great  circle  of  a  sphere  or  spheroid,  such  as  the 
earth,  perpendicular  to  the  polar  axis;  or  a  line  resembling  or 
approximaling  such  a  circle.  SP-7  1968 

squHIbrium 

A  state  of  dynamic  balance  between  the  opposing  actions, 
reactions,  or  velocities  of  a  reversible  process. 

ASTM  (E  7.  E-4)  1968 

equilibrfum  flow 

Gas  flow  in  which  energy  is  constant  along  streamlines  and  the 
composition  of  the  gas  at  any  point  is  not  time  dependent  Used 
for  steady  state  flow.  SP-7  1968 

equinoxes 

One  of  two  points  of  intersection  of  the  ecliptic  and  the  celestial 
equator  occupied  by  the  sun  when  its  declination  is  zero  degrees. 

SP-7  1968 

ERBE 

Use  earth  radiation  budget  experiment 

ergometers 

Instruments  for  measuring  muscular  work.  SP-7  1968 

ergoitomics 

Use  human  factors  sngineeting 
erosion 

Prograssivs  loss  of  original  malarial  from  a  solid  turtaca  due  to 
mechanical  interaction  between  that  surface  orxl  a  fluid,  a. 
multicomoonent  fluid,  or  impinging  kquid  or  solid  particles.  Used 
for  scars  (geology).  ASTM  (G  76,  G-2)  1968 

sroehre  burning 

Combusiton  of  solid  propsfiants  aooompaniad  iwih  nontteedy.  high 
velocity  Itoivs  of  product  gases  across  burning  propsfiant 
swfaoes.  1980 

afraf  bend 

Use  accuracy 

error  slgnala 

Vdiagas  the  magnitude  of  which  are  prcpcrtional  to  the  dWerence 
between  an  actual  and  a  daaMd  poaWon.  SP-7  1988 
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SAMPLE  ENTRIES 


^low  aire  sample  entries  for  one  MeSH  Heading  and  one  Topical  Subheading.  Further  explanation 
aay  be  found  in  the  following  introductory  sections. 


DESCRIPTOR 


PRE-EXPLOSION  SYMBOL 


REE  NUMBER 
♦INDICATES  INDENTED  ^ 
lEADINQS  IN  MESH  TREE 
ITRUCTURES  AT 
>118  NUMBER) 


NDEXING 
O^NOTATION 

:ataloginq 

ANNOTATION 


IISTORY . 
40TE 


BACKWARD  SEE 
CROSS-REFERENCES 
FROM  ENTRY  TERMS 


\ 

•  NEOPLASMS 


CONSID^  ALSO 
CROSS-REFERENCE 
-TO  OTHER  TERMS 


coaaader  abo  (aim  »t  CANCER,  CARCINO-,  ONCO-,  and  TUMOR 

C4* 

avoid:  too  goienl:  pRftr  ^aeifica;  poiky:  Maanai  aeetiaQ  34;  Achem  iad  pwaiillwd  ba(  < 

CARONOQENS; /daaK  caaadcr  aiao  NEOPLASM  STAOINO  (aae  aote  there)  b«  *t 
conidcr  aba  ONCOOENIC  VIRUSES;  /vet  Maanai  34  J3- J6  or  TN  IM;  IN  I3S:  MaSH  I 
cbMd  by  ibBK: /drai  tber  coobder  abo  antineoplastic  AOENTS  a  ha  I 
GENES,  SUPPRESSOR.  TUMOR; /taanaMl:  caiMdcr  atae  AKnOENS,  NBIPLASM  a  ANTIBCXMES, 
NEOPLASM; /Woohiol:  coabdv  dao  ONCOOeNK:  VIRUSES; /pRv:  coMidv  abo  ANnCASaNOaeNIC 
AGENTS;  Andiaiher  canaUbr  aba  BRACHYIKERAPY;  do  aoi  aae  bacaad  (- NEOPLASM  METASTASIS); 
laniital:  eoabder  aba  NBOPLASnC  SYNIHIOMES,  HEREDITARY;  BMMalfc  caM  of  I 
wider  NEOPLASM  METASTASIS;  THour  Key:  IN  Soppl  .  CATALOafn 


/diafinab  was  NEOPLASM  DIAGNOSIS  i964-6S;  /eliolety  »at  NEOPLASM  EnOLOOY  IMd-dS;  JhMUiiliiij 
was  NEOPLASM  IMMUNOIjOOY  t964.«S; /ladbiheRpy  was  NEOPLASM  RADlOTHERAPr  196449; 
was  NEOPLASM  THERAPY  I964-«S;  NEOPLASM  STATISnCS  was  headii«  1964-CS;  CAXaNOGENESIS  was 
Iwadiag  1977 


aae  NEOPLASMS /a  or  NECMASMS /ET 10 
see  tabled 

ANTiaOOIES,  NEOPLASM 
ANnCARCENOOENIC  AGENTS 
ANnOENS,  NEOPLASM 
ANTINEOPLASnC  AGENTS 
CARONOOENS 
DNA,  NEOPLASM 
GENES,  SUPPRESSOR,  TUMW 
ONCOGENIC  VIRUSES 
PLEURAL  EFFUSION,  MAUQNANT 
PRECANCEROUS  CONDITIONS 
RNA,  NEOPLASM 


CARONOOENESIS  1977 


FORWARD  SEE  REUTED 
CROSS-REFERENCES 
TO  OTHER  DESCRIPTORS 


ONU»« 

NOTE 


XCANCER 
XTUMORS 

XR  MEDICAL  ONOOtOOY 


BACKWARD  SEE  RELATED 
CROSS-REFERENCE 
FROM  OTHER  DESCRIPTOR 


SUBHEADlmd 

'BmATION 

RENCE 


NEOPLASMSbrrwihnr  aae  NECffLASM  METASTASIS 


PRE-EXPLOSION  SYMBOL  INDEXINQ  ANNOTATION 


SRjfd whRCMnHr cap  1996-74; Ca W  IPTSterwaad 


MMh  pNbr  Oribe  MmmI;  w;  awb  hMdhWET  at  ET  (SH)  or  SUBS  APPLY  ET 


ONLINE  NOTE 


25 


■NIKBOTEPTniASE 

nJWLznMm.MOM 

fKQIl  wm  mt  SBUNE  HIOTSINASES  m}-« 

KNISROSOHPTION 

Ea.*ajoo 

.  nat  it  ante  <iiori>ntiiw  tfa  aoi  ae  Doriind.  md  MeSH  *»«■!>«■. 
1,^  at^S^Kipc  ky  MiSH  Miate 


ENTEROSTCHMnr 


B«.7tU3t-f 
I— r.  do  t  ■«  / 


ENURESIS 

cirTn.«Mjw  n.u(j» 

■MV  CM  nooucn  M(  GENE  nOOUCTS.  ENV 

oaT».M4.mJi5+  ot2.nitM.naL«ajzs> 


ENV  CENB  «c  GENES.  ENV 
GlSTS.nmttMD 


GiniMSJOOJDB 


DIV-ONC  RJEMN  nOlEW  m  ONCOGENE  niOTEIN&  FUSION 
DaTTtiSnjISM-  OI2.T7«.M4d«0+ 

■MV  FOEUFMOIUNS  at  GENE  FKOOUCTS,  ENV 

DI2.T7S.«M.7TU2S-t-  Oa71fc«M.nOLlKUU+ 


XE  HmSTINES 

ENIEROrOXEMU 

CiJSZ4iaMUI7J2S  C22Jt3 

■tad  oNt;  ckak  «■  ANMAL;  coad  OS  «Ui  pacaad  mimtUtm  an 
(01)  aM0aM)««riO<NMl(OQaikMetarpaeaiid 
•HHk  aa  at  ^a-CUISnUDIUM  omcnONS  IMMO 

ENISROIOXINS 

DM.nini3M 

*£SSarS<«%Sr^  **  AMirniXIHS:  mmi  01  adh  MiNEc 

«  aa  nnaumaoH  hm-«7  (pw) 

at  ENinoraaia  a  aact  ENTBKOTOXIN  hak  iMb  NM  (a  Mav 
mt-ci) 

***  jSfHYLOOOOCAI.  fOOO  FOOOMIMO 

ENTEROVIRUS  INFBCnONS 

CLiiunJsi'f 


■NIBUVBUi  n  at  ENTEEOVDtUBS 
•«.m.7n4itjsi4' 

ENTEROVIRUSES 

B«jgs.Tn4ius*> 

1  laajaaa  trai  OaEt  FhanatWat. 


"™"*****'-  ~  BNTEBOVntR 

n  aa  mmmavmm  imm* 
at  ENnabovaiuas  a  aath  ENTEEaviEni  tf»-M 
X  EMmOVIEU1 10 


ENIEROVIRUSES,  KMKINE 


mv  poann  at  gene  feoducts,  env 

DaTM.lM.T1E]2S-f  DI2.71«.tM.«iaLMU2S-«- 

iNv  Foarnw  gmi.  mv  at  wv  envelope  FtonEiN  gf«i 
Du.m.ts«.m32i]Ei  panmnw  w  on 

DU.T)EfM.«iaiHL»iai)0  DMEIUMJnJEMIIUEl 


Nv  Foonat  GPisE  mv  at  nv  envelok  feoibw  onso 
Dtxmm.mjiuat  r>»Tatataaaamia 

muninmsnttOLjn 


NVELOPB  CLVOOPOOIW 
(WUD 

DllT1EtM.TTSJll]]D 

DOMIUULSnjndlEJlB 


mv  at  mv  EMVELOPE  FEOnm 
OaTNJMEElLmUlSJSO 


NVELOR  loonw  am,  mv  at  mv  ENVELOPE  FMOna*  GMI 
DaTMMLTIUlSJlO  OanUMJIOLMOiaSJEl 

DanL«H.PMLllE9MUEI  DMMUtUnjIOLdiaJEl 

HVBOPB  FOaOME  VOUL  at  VIEAL  ENVELOPE  FEOTEDS 


DILTMJM.nDJI»4' 

ENVKXMYON 


DSEtUMIEMS  nEOEmnUU 

f  mo  aa  at  mtm  VKMmWt  MSMO  aa 
TUmEACnMOMTCBMI  at  ada  AKIIEEIIIUE. 
ANTmiEBBCULAE  !•»-« 

ta  ENvioMyaN  a  aam -nmnucmoimaiMi  tak  Mb  itn 
X  TUEBBACnNOkncm  N 


ENVOKNUMENT 

OUEFf 

m  CATALOG:  /M  ' 


X  TALPAN 


nSMIA! 

mjm  oi 

LMI. 

h 
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G3  -  ENVIRONMENT  AND  PUBUC  HEALTH 


ENVIRONMENT  AND  PUBUC  HEALTH  (NON  MESH) 


ENVIRONMENT  AND  PUBUC  HEALTH  (NON 
MESH) 

G3 

• 

ENVIRONMENT 

ALTITUDE 

CONSERVATION  OF  NATURAL  RESOURCES 
CONSERVATION  OF  ENERGY  RESOURCES 
DISASTERS 

DISASTER  PLANNING 

EXPLOSIONS 

FIRES  ‘  ' 

FIRE  EXTINGUISHING  SYSTEMS 
NATURAL  DISASTERS 

RELIEF  WORK 

G3J30 

G3J3038 

G3J30.80 

G3J30M.78 

G3J30.100 

G3^.100J5 

G3J30.100M 

G3^.100.U0 

(»J30.100.t20.110 

G3J30.t00J00 

G3J30.100J00 

IUH.nT. 

ENERGY-GENERATING  RESOURCES 
ELECTRICITY 

G3J30.132 

G3J3O.132J0O 

HIjtTUSZ 

FOSSIL  FUELS 

G3L30.132JM 

JIMS 

COAL 

G3J30.132JS8.1(« 

JIAUJIS 

COKE 

G3J30.132J58.108.110 

jiMsjn. 

PETROLEUM 

G3J30.132J58.630 

J14S1T23 

JiMtjm 

FUEL  OILS 

G3J30.132J58.630300 

jLmtM. 

JLMMOa. 

GASOLINE 

G3J30.13L258.630^ 

JL43S.1S. 

JL'MMM. 

KEROSINE 
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